Validation of a liquid chromatography-tandem mass spectrometry method for the detection of nicotine biomarkers in hair and an evaluation of wash procedures for removal of environmental nicotine.
The aim of this exploratory study was to develop and validate a liquid chromatography-tandem mass spectrometry (LC-MS-MS) method for the quantification of nicotine, eight nicotine metabolites, and two minor tobacco alkaloids in fortified analyte-free hair and subsequently apply this method to hair samples collected from active smokers. An additional aim of the study was to include an evaluation of different wash procedures for the effective removal of environmentally deposited nicotine from tobacco smoke. An apparatus was designed for the purpose of exposing analyte-free hair to environmental tobacco smoke in order to deposit nicotine onto the hair surface. A shampoo/water wash procedure was identified as the most effective means of removing nicotine. This wash procedure was utilized for a comparison of washed and unwashed heavy smoker hair samples. Analytes and corresponding deuterated internal standards were extracted using a cation-exchange solid-phase cartridge. LC-MS-MS was carried out using an Acquity™ UPLC(®) system (Waters) and a Quattro Premier XE™ triple quadrupole MS (Waters) operated in electrospray positive ionization mode, with multiple reaction monitoring data acquisition. The developed method was applied to hair samples collected from heavy smokers (n = 3) and low-level smokers (n = 3) collected through IRB-approved protocols. Nicotine, cotinine, and nornicotine were quantified in both the washed and unwashed hair samples collected from three heavy smokers, whereas 3-hydroxycotinine was quantified in only one unwashed sample and nicotine-1'-oxide in the washed and unwashed hair samples from two heavy smokers. In contrast, nicotine-1'-oxide was quantified in one of the three low-level smoker samples; nicotine was quantified in the other two low-level smoker samples. No other analytes were detected in the hair of the three low-level smokers.